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(54) Automatic level control unit of camera 

(57) lb provide an automatic level control unit ol a 
camara that, even in tie casa of an area sensor that is 
not able to maintain simultaneity in one screen being 
employed, wfth a small size circuit, can prevent flicker erf 
a fluorescent lanp from occurring, and implement a 
smooth leval control of an automatic level control. In an 
automatic leval control of a camera that controls an 
electronic shutter speed and a gain of an amplifier to be 
a prescribed output level by calculating the electronic 
shutter speed and the gain of an amplifier from the out- 
put level, when an object Illuminance becomes low and 

FIG. 



the electronic shutter speed becomes lower than 
1/(on/off frequency of a light source) second, the possi- 
ble electronic shutter speed is restricted to integer times 
of 1/(on/off frequency of a light source) second, and at 
that time, a more finer level control than a level control 
range that the electronic shutter speed can control by 
Integer times of 1/(on/off frequency of a light source) 
second is implemented by controlling the gain of the 
amplifier. 
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Description 

[0001 ] The present invention relates to an automatic 
level control unit of a camera that is suitably applicable 
mainly tor a video camera. s 
[0002] Fig, S shows an example of a constitution of an 
existing automatic level control unit of a camera. An 
analog video signal that is pick up from an area sensor 
91 is made noise -f re a by a CDS (correlation double 
sampling circuit) 92 and, thereafter, input in a OCA (gain 10 
control amplifier) 93, to amplify, This signal Is Input In an 
A/D converter 94 to convert to a digital video signal. A 
digital signal output 95 is fed from the A/D converter 94 
to a camera signal processor of a next stage that is not 
shewn in the figure, to carry out desired signal process- ?5 
ing. 

[0003] The signal output 95 is input in a screen aver- 
age calculation circuit 99, and the calculated result is 
input to an electronic shutter speed control circuit 97 
and a OCA gain control circuit 96, respectively. The a? 
electronic shutter speed control circuit 97 and the GCA 
gain control circuit 96 determine a combination of the 
values of an electronic shutter speed and a CCA gain. 
According to the value, the electronic shutter speed 
control circuit 97 controls a timing signal generator 98 £5 
and an exposure time of the area sensor 91 , and the 
QCA gain control circuit 96 controls a gain of the QCA 
93. 

[0004] An automatic level control of the unit will be 
described with reference to Fig. 10. First, when an illu- so 
minance of an object is high, so at the highest of an 
electronic shutter speed and at the minimum of gain of 
the CCA 93, the output is assumed to be at a prescribed 
level. There, when the illuminance of the object gets 
low, the output level becomes lower than the prescribed & 
level. At that time, the electronic shutter speed gets low 
so that the output level goes up to the prescribed level. 
If the output level is still lower than the prescribed level 
at the lowest shutter speed, the gain of the OCA 93 is 
raised so that the output level becomes the prescribed <o 
level. 

[0005] In this unit, to the fllcfar of a fluorescent lamp, 
a separate compensating circuit is necessary. In addi- 
tion, when an area sensor can not maintain simultaneity 
in one screen, this flicker compensating circuit becomes *s 
a complicated one. In addition, whan an output level 
control range that the electronic shutter speed can con- 
trol is coarse, the output level can not be controlled 
smoothly. 

[0006] An object of the present invention is to provide so 
an automatic level control unH of a camera. The unit, 
even when an area sensor can not maintain simultane- 
ity in one screen, with a small size circuit, can prevent 
flicker of a fluorescent lamp from occurring, and enables 
to adjust smoothly its output level. 53 
[0007] To accomplish the aforementioned object an 
automatic level control unft of a camera of the present 
invention calculates and controls, by using an output 



level, an electronic shutter speed and a gain of an 
amplifier thereat the output becomes a prescribed level. 
In this automatic level control unit, when an object illumi- 
nance becomes lew and the electronic shutter speed is 
lower than 1/(on/off frequency of light source) second, 
possible shutter speeds are restricted to integer times of 
the 1 /(on/off frequency of light source) second. At that 
time, by use of the gain control of the amplifier, the out- 
put level can be controlled wrth a more fine level control 
width than that by the shutter speed control of the inte- 
ger times the 1/(on/off frequency of light source) sec- 
ond. 

[0008] Further, an automatic level control unit of a 
camera controls itself by calculating, from its output 
level, an electronic shutter speed and a gain of an 
amplifier so that the output level becomes a prescribed 
level. In this automatic level control unit, when an object 
illuminance is high and the electronic shutter speed is 
higher than a certain arbitrary speed, possible shutter 
speeds are restricted to integer times of the certain arbi- 
trary shutter speed. At that time, by use of the gain con- 
trol of the amplifier, the output level can be controlled 
with a more fine level control width than that by the shut- 
ter speed control of the integer times the certain arbi- 
trary shutter speed. 

[0009] Thus, even In the case of an area sensor that 
can not maintain simultaneity in one screen being 
employed, with a small size circuit, the flicker of fluores- 
cent lamps can be prevented from occurring and at the 
same time the automatic output level control can be 
implemented smoothly. 

Fig. 1 is a diagram showing a circuit constitution for 
explaining a first embodiment of the present inven- 
tion. 

Rg. 2 Is a diagram for explaining a first concrete 
example of an automatic level control shown in Fig. 
1. 

Rg. 3 is a diagram for explaining a second concrete 
example of an automatic level control shown in Rg. 
1. 

Rg. 4 Is a diagram showing a circuit constitution for 
explaining a second embodiment of the present 
invention. 

Rg. 5 is a diagram showing a circuit constitution for 
explaining a third embodiment of the prBsent Inven- 
tion. 

Rg. 6 is a diagram for explaining a first concrete 
example of an automatic level control shown in Rg. 
5. 

Rg. 7 Is a diagram for explaining a second concrete 
example of an automatic level control shown in Rg. 
5. 

Rg. 8 is a diagram showing a circuit constitution for 
explaining a fourth embodiment of the present 
invention. 

Rg. 9 Is a diagram showing a circuit constitution of 
an existing automatic level control unit of a camera. 
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Fig, 10 Is a diagram for explaining the automatic 
level control shown in Fig. 9. 

[001 0] In the following, the present embodiments will 
be described In detail with reference to the drawings, 
Fig. 1 is a diagram showing a circuit constitution -for 
explaining a first embodiment of an automatic level con- 
trol unit of the present invention. 
[001 1 1 In Fig. 1 , an analog video signal picked up with 
an area sensor 1 1 ( after removal of noise by use of a 
CDS 12, Is amplified by a definite factor by an analog 
amplifier 13. A signal outputted from the analog ampli- 
fier 13 is converted into a digital signal through an AID 
converter 14, after the amplification erf the digital signal 
by a digital amplifier 15, Is sent out from an output 16 to 
a camera signal processor of the next stage that is not 
shown in the figure. 

[0012] For the output 16 of the digital amplifier 15 to 
be a prescribed level, the output 1 6 of the digital ampli- 
fier 15 ie input in an screen average calculation circuit 
1 7. The resuh calculated by the screen average calcula- 
tion circuit 17 is input in an electronic shutter speed con- 
trol circuit 16 and a digital amplifier control circuit 19 that 
controls the digital amplifier 15, respectively. The elec- 
tronic shutter speed control circuit 16 and the digital 
amplifier control circuit 19 determine a combination of 
an electronic shutter speed and a gain of the digital 
amplifier. With these values, the timing signal generator 
20 controls an exposure time of the area sensor 1 1 , and 
the digital amplifier control circuit 19 controls the ampli- 
fication factor of the digital amplifier 15. 
[0013] Next, a 1lrst concrete example of an automatic 
level control of Fig. 1 is described with Fig. 2. A frame 
frequency of a camera is designated to 30 frames/is, 
and an orVoff frequency of a light source is designated 
to 1/100 e, The electronic shutter speed control circuit 
1S, in the case of the electronic shutter speed being 
lower than 1/100 s due to a low object illuminance, 
restricts the possible shutter speed to 1/50 s. At this 
time, the digital arrplifier control circuit 19 restricts a 
gain control range of the digital amplifier 15 to from +0 
dB to a little upper 46 dB, 

[0014] First, when an illuminance of an object is high, 
at the highest of an electronic shutter speed and at the 
minimum gain (+0dB) of the digital amplifier 15, the out- 
put Is assumed to be a prescribed level. Then, when the 
illuminance of the object gets low, the output level 
becomes lower than the prescribed level. At that time, 
the electronic shutter speed gets low to 1/100 s so thai 
the output level goes up. If the output level at 1/1 00 s is 
still lower than the prescribed level, the gain of the dig- 
ital amplifier 15 is raised while maintaining the elec- 
tronic shutter speed at 1/100 s. At the time when the 
gain of the digital amplifier 15 becomes the maximum (a 
little upper +6 dB), if the output level is still lower than 
the prescribed level, the electronic shutter speed Is set 
at 1/50 s and the gain of the digital amplifier 15 le set at 
the minimum (+0 dB). When the output is still lower than 



the prescribed level, with the electronic shutter speed 
maintained at 1/50 s, the gain of the digital amplifier 15 
is raised up to the maximum (a little upper +6 dB). 
[0015] Under a fluorescent lamp that generates flicker, 

s the shutter speed becomes low due to the low object 
illuminance. When implementing like this, while Imple- 
menting the smooth level control, a shutter speed that is 
not liable to generate flicker during the low shutter 
speed can be selected, resulting in suppression of its 

10 influence. 

[0016] Further, with reference to Fig, 3, a second con- 
crete example of the automatic level control of Fig. 1 will 
be described. This example enables a smooth level 
control at the high electronic shutter speed. 

rs [001 7] The frame frequency of a camera is set at 30 
frames/5, and a 1 V period is set at 300H. At this time, if 
the electronic shutter speed can be varied by a unit of 
1H, the minimum shutter step is 1/9000 s. Compared 
with a change from 299/9000 s to 300/9000 a, the 

20 change from 1/9000 e to 2/9000 e accompanies a 
remarkable amount of change of exposure. Accordingly, 
the electronic shutter speed control circuit 1B, if the 
object illuminance gets higher and the electronic shutter 
speed is higher than 6/9000 s, for instance, restricts the 

25 possible electronic shutter speed 3 to 1/9000 s, 2/9000 
a, and 4/9000 s. In addition, In the digital amplifier con- 
trol circuit 19, the gain control of the digital amplifier 15 
is restricted to in the range erf from +0 dB to a little upper 
+5dB. 

so [0018] First, an object illuminance ie high, and at the 
points of an electronic shutter spaed of the highest 
(1/9000 s) and a gain of the digital amplifier 15 of the 
minimum (+0 dB), the output is assumed to be a pre- 
scribed level. There, if the object illuminance becomes 

as low this time, the output level gets lower than the pre- 
scribed level, Then, with the electronic shutter speed at 
1/9000 s, the gain of the digital amplifier 15 is raised. 
Even when the gain of the digital amplifier 1 5 becomes 
the maximum [a little upper +6 dB), if the output is still 

40 lower than the prescribed level, the electronic shutter 
speed is raised to 2/9000 s and the gain of the digital 
amplifier 15 Is set at the minimum (+0 dB). If the output 
level is still lower than the prescribed level, with the elec- 
tronic shutter speed held at 2/9000 s, the gain of the dig- 

<*s ital amplifier 15 is raised up to the maximum (a little 
upper 46 dB). 

[0019] By implementing like this, even when the elec- 
tronic shutter speed is raised to 4/9000 e and the gain of 
the digital amplifier is at the maximum (a little upper -»6 

so dB), if the output is still lower than the prescribed level, * 
with the gain of the digital amplifier 15 held at -the mini- 
mum (+0 dB), the electronic shutter speed is lowered 
from 6/9000 s 1/9000 6 by 1/9000 s. 
[0020] In addition, if the first and second concrete 

5s examples are combined, the level control having the 
combined effect of lew and high shutter speeds can be 
realized, At this time, at the Intermediate electronic 
shutter speeds, due to a small level change, the elec- 
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ironic shutter speed control only will be enough tor con- 
trolling the level. 

[0021] Fig. 4 is a diagram showing a circuit constitu- 
tion for explaining a second embodiment of the present 
Invention. This embodiment Is obtained by adding newly 
only a detector 41 of an on/off frequency of a light 
source to Fig. 1. Accordingly, the identical constituent 
portions are given the same narks as Fig. 1 to describe. 
[0022] Based on the on/off frequency of a light source 
detected by the on/off frequency detector 41 , the elec- 
tronic shutter speed control circuit 18, In the case of the 
object illuminance being lew and tha electronic shutter 
speed being lower than l/(on/off frequency of light 
source) s, restricts the possible electronic shutter 
speeds to the integer times of the 1/(cn/off frequency of 
light source) s. At that time, the digital amplifier control 
circuit 19 implements, through the gain control of the 
digital amplifier 15, the level control of more finer than 
the level control width that the electronic shutter speed 
of integer times the 1/(on/off frequency of light source) 6 
can give. 

[0023] In this embodiment, since the on/off frequency 
of the light source can be delected automatically, an 
inconvenience of setting the control of the electronic 
shutter speed according to the light source can be 
spared. 

[0024] Fig. 5 is a diagram showing a circuit constitu- 
tion for explaining a third embodiment of the present 
invention. In this embodiment, the gain of the analog 
signal outputted from a CDS 12 is automatically control- 
led with a QCA 51, thereby the level control range can 
be enlarged, 

[0025] The video signal from an area sensor 11 is 
removed of noise by the CDS 12 and amplified by use of 
a GCA 51 to Input to an A/D converter 14. The digital 
signal from the A/D converter 14 Is amplified by a digital 
amplifier 15. So that the output 16 becomes a pre- 
scribed level, from the result of the screen average cal- 
culation circuit 17, by use of the electronic shutter speed 
control circuit 18 and the QCA gain control circuit 52 
and the digital amplification control circuit 19, a combi- 
nation of the values of the electronic shutter spBsd and 
the OCA gain and the digital amplifier gain is deter- 
mined. According to the values, the area sensor 1 1 is 
controlled in its exposure time through the timing signal 
generator 20, and the amplification factors of the GCA 
51 and the digital amplifier 15 are controlled. 
[0026] Next, with reference to Fig. 5, a first concrete 
example of an automatic level control of Fig. 5 is 
described. A frame frequency of a camera is designated 
at 30 frames/s, and an on/off frequency of a light source 
is designated at 1/100 8, The electronic shutter speed 
control circuit 18, in the case of the object illuminance 
being low and the electronic shutter speed being lower 
than 1/100 s, restricts the possible electronic shutter 
speed to 1/50 s. At this time, the digital amplifier control 
circuit 19 restricts a gain control range to from +0 dB to 
a little upper 46 dB, and the GCA gain control circuit 52 



restricts the gain control range of the GCA 51 to +0 dB 

or more. 

[0027] First, an illuminance of an object is high, so, at 
the highest of an electronic shutter speed and the mini- 

5 mum gain (+0 dB) of the digital amplifier and the mini- 
mum gain (40 dB) of the GCA gain, the output is 
assumed to be a prescribed level. Then, when the illu- 
minance of the object gets low, the output level 
becomes lower than the prescribed level. At that time, 

10 the electronic shutter spead gats low to 1/100 e so that 
the output level goes up, K the output level at 1/100 s Is 
still tower than the prescribed level, the gain of the dig- 
ital amplifier 15 is raised while maintaining the elec- 
tronic shutter speed at 1/100 s. Evan whan the gain of 

75 the digital amplifier becomes the maximum (a little 
upper 46 dB), if the output level is lower than tha pre- 
scribed level, the electronic shutter speed is set at 1/50 
s and the gain of the digital amplifier is set at the mini- 
mum (+o dB). When the output is still lower than the pre- 

20 scribed level, with the electronic shutter 6peed 
maintained at 1/50 s, the gain of the GCA 51 is raised 
up to the maximum. Even when the GCA gain becomes 
the maximum, if the output is still lower than the pre- 
scribed level, the gain of the digital amplifier is raised up 
to the maximum (a little upper +6 dB). 
[0028] In this first embodiment of an automatic level 
control, at the shutter speeds of 1/100 s and 1/50 s that 
make flickerless, the output level is digitally controlled 
with the digital amplifier, resulting in a fine and accurate 

so control. 

[0029] Next, with reference to Fig. 7, a second con- 
crete example of an automatic level control of a camera 
of Fig. 5 will be described. The frame frequency of the 
camera is set at 30 frames/s, and the on/off frequency 

35 of the light source ie set at 1/1 00 s. The electronic shut- 
ter speed control circuit 18. If the object Illuminance gsts 
lower and the electronic shutter speed is lower than 
1/100 s, restricts the possible electronic shutter speed 
to 1/50 s. At this time, by the GCA gain control circuit 52, 

40 the gain control of the GCA 51 is restricted to in the 
range of from +0 dB to a little upper +6 dB, and the dig- 
ital amplification control circuit 19 controls the gain of 
the digital amplifier 15 in the range of +0 dB or more. 
First the object illuminance is high, and at the electronic 

45 shutter speed of the highest and the gain of the GCA 51 
of the minimum (+0 dB) and the gain of the digital ampli- 
fier 1 5 of the minimum (+0 dB), the output is assumed to 
be the prescribed level. 

[0030] There, if the object illuminance becomes low, 
so the output level becomes lower than the prescribed 
level. At this time, the electronic shutter speed gets 
lower to 1/100 s to raise the output level, and if the out- 
put at 1/100 s is still lower than the prescribed level, with 
the electronic shutter spaed held at 1/100 s, the gain of 
55 the GCA 51 Is raised. If the output fit the maximum gain 
of the GCA 51 (a little upper +6 dB) is still lower than the 
prescribed level, the electronic shutter epssd Is set at 
1/50 s and the gain of the GCA 51 is set at the minimum 
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(+OdB), 

[0031] If the output Is still lower than the prescribed 
level, with the electronic shutter speed held at 1/50 s, 
the gain of the GCA 51 is raised up to the maximum (a 
little upper +6dB). If the output Is still lower than the pre- 
scribed level, the gain off the digital amplifier is raised up 
to the maximum. 

[0032] In the second example of en automatic level 
control, at the shutter speeds of 1/100 s and 1/50 s that 
make flicker-leas, the output is controlled with the ana- 
log amplifier, resulting In an Improvement of S/N. 
[0033] Further, with reference to the circuit constitu- 
tion of Fig. 8, a fourth embodiment of the present inven- 
tion will be described. 

[0034] In Fig. 8, the video signal outputted from an 
area sensor 1 1 , after removal of noise by use of a CDS 
12, is amplified by the GCA 51 and is outputted. Based 
on the output of the CDS 12, the electronic shutter 
speed control circuit 16 controls an up-and-down of the 
shutter speed. For instance, at this time, in the elec- 
tronic shutter speed control circuit 18, in the case of the 
object illuminance being low and the electronic shutter 
speed being lower than 1/100 s, the possible electronic 
shutter speed is restricted to 1/50 s. In addition, in gen- 
eral, the gain of the GCA 51 is fixed at a certain initial 
value (for Instance, +0dB), and only when the electronic 
shutter speed is 1/1 DO s or 1/50 s, the electronic shutter 
speed control circuit 18 gives operation permission to 
the GCA gain control circuit 52. 
[0036] When the illuminance of the object gets low, 
and the electronic shutter speed is going to shift from 
1/1 00 6 to 1/50 s, the electronic shutter speed Is fixed at 
1/100 s for a while. In the meantime, the gain of the 
GCA 51 is controlled by the GCA gain control circuit 52 
based on the output 16, resulting in a finer level control 
of the output 16. When the gain of the GCA 51 becomes 
the maximum (for instance, a little upper +6 dB), for the 
first time, the GCA gain control circuit 52 gives a permis- 
sion to shift the electronic shutter speed to 1/50 s to the 
electronic shutter speed control circuit 18. Thereby, the 
electronic shutter speed becomes 1 /50 s and the gain erf 
the GCA 51 gets back once to the Initial value (for 
instance, 40 dB). There, with the electronic shutter 
speed held at V50 s, the gain of the GCA 51 is control- 
led through the GCA gain control circuit 52, resulting in 
a finer level control of the output 1 6. 
[0036] In this embodiment, the automatic level control 
of a camera is comprised totally by Implementation of 
analog processing. 

Claims 

1 . An automatic level control unit of a camera that cal- 
culates an electronic shutter speed and a gain of an 
amplifier from an output level so that a prescribed 
output level is obtained after level control: 

wherein the electronic shutter speed is control- 



led by step adjustment, and the output level of 
the step after control of the electronic shutter 
speed Is conpensated by fine level control of 
the amplifier, thereby the output level ie control- 
5 led smoothly, 

2. An automatic level control unit of a camera that cal- 
culates an electronic shutter speed and a gain of an 
amplifier from an output level so that a prescribed 

to output level Is obtained after level control: 

wherein when en object illuminance becomes 
low and the electronic shutter speed becomes 
slower than 1/(orVoff frequency of a light 

rs source) second, the possible electronic shutter 

speed is restricted to integer times of 1 /(on/off 
frequency of a light source) second, and at that 
time, a more finer level control than a level con- 
trol range that the electronic shutter speed can 

a? control by integer times of 1 /(on/off frequency 

of a light source) second is implemented by 
controlling the gain of the amplifier. 

3. The automatic level control unit of a camera as set 
2$ forth in claim 2, further comprises: 

a means for detecting an on/off frequency of a 
light source; 

wherein the electronic shutter speed is control- 
so led based on the result detected by the means. 

4. An automatic level control unit of a camera that cal- 
culates an electronic shutter speed and a gain of an 
amplifier from an output level so that a prescribed 

35 output level Is obtained after level control: 

wherein when an object illuminance becomes 
high and the electronic shutter speed becomes 
higher than a certain arbitrary speed, the pos- 

4? sible electronic ehutter epeed ie restricted to 

integer times of a certain arbitrary shutter 
speed, and at that time, a mors finer level con- 
trol than a level control range that the electronic 
shutter speed can control by integer times of 

45 the certain arbitrary shutter speed is imple- 

mented by controlling the gain of the amplifier, 

5. The automatic level control unit of a camera as set 
forth in any one of claim 1 through claim 4: 

60 

wherein an input of the arrplifier is a digital sig- 
nal after an A/D;and 
further comprises; 

an amplifier, an input of the amplifier being an 
53 analog signal before the A/D; and 

a gain control means for controlling a gain of 
the amplifier of which Input Is the analog signal 
to be an output of a prescribed level when, not- 



9 



EP 0 971 534 A2 



withstanding an object Illuminance becomes 
low and the electronic shutter speed is the low- 
est, an output level is low. 

The automatic level control unit of a camera as set 5 
forth in any one of claim 1 through claim 4: 

wherein an input of the amplifier is an analog 
signal before the A/D; and 
further comprises; Jff 
an amplifier, an Input of the amplifier being a 
digital signal after the A/D; and 
a gain control means for controlling a gain of 
the anplifier of which input is the digital signal 
to be an output of a prescribed level when, not- 
withstanding an abject illuminance becomes 
low and the electronic shutter speed is the low- 
est, an output level Is low. 
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